Long-term correction of hyperglycemia in diabetic mice after implantation of cultured human cells derived from fetal pancreas.
Type I diabetes is characterized by destruction of insulin-producing beta-islet cells in the pancreas resulting in hyperglycemia and associated morbidity. The successful treatment of diabetes by transplanted islets has resulted in renewed efforts to identify methods to augment islet availability. One approach is to identify and expand islet precursor cells able to later differentiate into functional endocrine cells. A population of cytokeratin 19-negative, vimentin-positive, insulin-negative, glucagon-negative, and nestin-positive cells was cultured from human fetal pancreas and passaged for over 20 population doublings. These cells were stimulated to form cell aggregates when grown on poly-D-lysine (PDL)-coated surfaces and then evaluated for differentiation potential using in vivo function as a surrogate marker for the presence of differentiated precursor cells. Streptozotocin-induced diabetic SCID mice implanted with PDL-induced cell aggregates were able to maintain glucose concentrations below 200 mg/dL for over 70 days (n = 5). In addition, human C-peptide was detectable in implanted animals but not in control animals. These findings show that a population of human fetal pancreas-derived cells (1) can be cultured and expanded in vitro, (2) can maintain the ability to differentiate into beta-islet-like cells, and (3) can correct hyperglycemia in a mouse model of diabetes. Further improvements in isolation, culture, and differentiation of human pancreas-derived beta-cell precursors may one day help to provide a novel source of islets for use in transplantation therapy to treat type I diabetes.